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MOBILE LOADING DOCK WITH FREE
FALL PROTECTION

RELATED APPLICATION

The present application is a continuation-in-part of pend-
ing U.S. patent application Ser. No. 14/885,537, filed Oct.
16, 2015 and U.S. patent application Ser. No. 14/885,537 is
a continuation of U.S. patent application Ser. No. 13/903,
207 filed on May 28, 2013, the contents of both of which are
incorporated by reference in their entireties.

FIELD

This device relates to a mobile loading dock ramp and
more particularly to a loading dock with a hydraulic flow
control valve for free fall protection.

BACKGROUND

A variety of mobile loading dock ramps have been
devised with different safety measure considerations. Most
loading dock ramps of the prior art have at least a portion of
the upper ramp resting on the bed of a trailer as it is loaded
or unloaded. This practice can be hazardous since a truck
may pull away with the upper edge of the ramp still resting
on the trailer causing the ramp and materials on the ramp to
fall downward to the ground.

There are many such ramp devices in the prior art which
do not have safety features to prevent the ramp from falling
to the ground should the vehicle being loaded or unloaded
suddenly pull away or jerk slightly. One such device is seen
in U.S. Pat. No. 6,746,068 (Hurd) which discloses a ramp
placed onto the bed of a truck. There are no safety features
present on such ramp should the truck pull away while
loading or unloading is taking place.

Loading dock ramps of the prior art typically have certain
disadvantages such as the lack of safety features noted
above. It would be desirable to have a mobile loading dock
ramp which is secure and safe and which would not fall and
hit the ground if the vehicle being unloaded suddenly or
mistakenly moved away from the ramp. This device over-
comes this problem by providing a ground support leg as
well as a hydraulic flow control valve and safety chains.

This device overcomes certain problems and shortcom-
ings in the prior art, including those mentioned above and
others, and provides advantages for a mobile loading dock
ramp not previously provided.

SUMMARY

This device is an improvement in a mobile loading dock
apparatus of the type including a planar ramp member
having a lower end terminating in a lower edge, an upper end
including an upper edge having a lip, the lip resting on a
trailer bed. The ramp underside has a wheel assembly, the
wheel assembly includes a hydraulic member, a leg hingedly
attached to the ramp underside and a wheel attached to the
leg at an axle and disposed to contact a ground surface
beneath the mobile loading dock. The dock also includes a
hydraulic velocity fuse. If the trailer bed moves while the lip
is resting on the trailer bed so that the trailer bed and lip
become disengaged the hydraulic velocity fuse engages and
prevents free fall of the ramp member to the ground.

It is highly preferred that the hydraulic member is a
hydraulic cylinder and the hydraulic velocity fuse is attached
to the hydraulic cylinder. In such highly preferred embodi-
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ments, unsupported weight of the ramp member will cause
flow in the hydraulic cylinder to exceed the velocity fuse
rating causing a hydraulic release valve to close and the
hydraulic cylinder to be rigid thereby preventing free fall of
the ramp member.

Preferably, the wheel assembly further includes a tension
spring. It is also preferable that the tension spring exerts a
pulling force on the leg and the wheel and the hydraulic
member exerts a pushing force on the leg and the wheel, the
combined pulling force and pushing force being direction-
ally disposed to erect the wheel assembly when the lower
end of the mobile loading dock is raised from a resting
position in contact with the ground surface to a mobile
position not in contact with the ground surface.

In some preferred embodiments, the wheel assembly
further includes an elongate weight-bearing support member
having a first end attached to the ramp underside and a
second end attached to the tension spring and having a foot.
The foot contacts the ground surface when the wheel assem-
bly is in the resting position and the support member bears
a portion of the weight of the ramp member. It is highly
preferred that the ramp member include two wheel assem-
blies which are equally distant from a point on the lower
edge.

Highly preferred embodiments include a pair of rig hooks
which hook onto trailer impact guards on the back end of a
truck and act as a secondary securement device thereby
preventing the truck from pulling away from the ramp
during loading or unloading. Preferably, the rig hooks wrap
onto and around an inside portion of the trailer impact
guards.

The mobile loading dock includes a lower end terminating
in a lower edge and an upper end including an upper edge.
In some embodiments, the lower edge has a slot substan-
tially parallel to the length of the ramp member for engage-
ment with a slot-engaging member. The slot-engaging mem-
ber is able to be connected to a fork truck for positioning of
the ramp member.

In some preferred embodiments, a fork-engaging sleeve is
used to position the ramp member. Preferably, the fork-
engaging sleeve has an underside from which the slot-
engaging member protrudes downward. The slot-engaging
member includes a downward-protruding rod portion and a
flange-end portion connected thereto.

Preferably, the slot includes a first portion and a second
portion. The first portion guides the slot-engaging member
toward the second portion wherein the slot-engaging mem-
ber is securable. It is also preferred that the second portion
include an arc-shaped member affixed to an underside of the
ramp member for receiving the flange-end portion. It is
highly preferable that the flange-end portion include a
tapered-upward-facing surface for contact and securement
with the arc-shaped member when connecting the fork truck
to the loading dock.

In preferred embodiments, the arc-shaped member
includes a concave-interior surface for securement of the
slot-engaging member and for interaction with the tapered-
upward-facing surface thereby enabling movement of the
ramp member.

In highly preferred embodiments, the fork truck includes
at least one fork and the fork-engaging sleeve includes at
least one sheath for receiving the fork. In other highly
preferred embodiments, the fork-engaging sleeve includes
two sheaths, one for each corresponding fork. Another
aspect of the device includes a chain for supplementary
securement of the fork-engaging sleeve to the fork truck.
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It is highly preferable that the ramp member has opposed
sidewalls and the lower edge has edge-end corners. Prefer-
ably, the sidewalls extend from the upper edge of the ramp
member to termination points between the upper edge and
the edge-end corners; the distance between the termination
points and the edge-end corners is between 12 inches and 60
inches.

It is preferable that the ramp member include (a) a first
upper-end planar portion, the plane of which is parallel to a
ground surface on which the ramp member rests; and (b) a
second planar portion, the plane of which is downwardly-
angled from the upper end to the lower edge. Some embodi-
ments also include a hand-rail secured to the first upper-end
planar portion.

It is highly preferred that the mobile loading dock
includes a ramp underside with a wheel assembly. In pre-
ferred embodiments, the wheel assembly includes a tension
spring, a hydraulic member, a leg hingedly attached to the
ramp underside and a wheel attached to a leg at an axle and
disposed to contact the ground surface beneath the mobile
loading dock.

In operation, the tension spring exerts a pulling force on
the leg and wheel and the hydraulic member simultaneously
exerts a pushing force on the leg and wheel. The combined
pulling force and pushing force are directionally disposed to
erect the wheel assembly when the lower end of the mobile
loading dock is raised from a resting position in contact with
the ground surface to a mobile position not in contact with
the ground surface.

Preferably, the wheel assembly includes a hydraulic check
valve for automatic locking of the wheel assembly into a
mobile position when the wheel assembly is erected. The
wheel assembly also preferably includes a manually-actu-
ated hydraulic release valve. Actuation of the release valve
while in the mobile position causes the pushing force to be
reduced and the wheel assembly to return to the resting
position.

It is preferred that the wheel assembly also include an
elongate weight-bearing support member having a first end
attached to the ramp underside and a second end attached to
a tension spring and having a foot. The foot contacts the
ground surface when the wheel assembly is in the resting
position. When in the resting position, the support member
bears a portion of the weight of the ramp member.

It is highly preferred that the ramp member include two
wheel assemblies, one on each side of the ramp. The wheel
assemblies are equally distant from a point on the lower edge
and are located on each side of ramp member to provide
stability.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings illustrate a preferred embodiment including
the above-noted characteristics and features of the device.
The device will be readily understood from the descriptions
and drawings. In the drawings:

FIG. 1 is a perspective view of the mobile loading dock
and fork truck with fork-engaging sleeve;

FIG. 2 is a perspective view of the fork-engaging sleeve
of FIG. 1;

FIG. 3 is a perspective view of the fork-engaging sleeve
engaged with the loading dock of FIG. 1;

FIG. 4 is a cross sectional view of the mobile loading dock
and fork-engaging sleeve of FIG. 2 taken along line 4-4;

FIG. 5 is a cross-sectional view of the fork-engaging
sleeve partially engaged with the loading dock of FIG. 1;
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FIG. 6 is a cross-sectional view of the fork-engaging
sleeve partially engaged with the loading dock of FIG. 1;

FIG. 7 is a cross-sectional view of the mobile loading
dock and fork-engaging sleeve of FIG. 3 taken along line
7-7,

FIG. 8 is a cross-sectional view of the fork-engaging
sleeve fully engaged with the loading dock of FIG. 1;

FIG. 9 is a perspective view of the slot-engaging member;

FIG. 10 is a perspective view of the arc-shaped member;

FIG. 11 is a perspective view of the mobile loading dock
and fork truck of FIG. 1;

FIG. 12 is a perspective view of the mobile loading dock
of FIG. 1 with the ramp member in the raised position;

FIG. 13 is a perspective view of the mobile loading dock
of FIG. 1 with the ramp member in the lowered position;

FIG. 14 is a sectional view of the wheel assembly of FIG.
11 taken along line 11-11;

FIG. 15 is a sectional view of the wheel assembly of FIG.
12 taken along line 12-12;

FIG. 16 is a sectional view of the wheel assembly of FIG.
13 taken along line 13-13;

FIG. 17 is a perspective view of the upper end of the
mobile loading dock of FIG. 1 with the ramp lip contacting
the trailer bed;

FIG. 18 is a perspective view of the upper end of the
mobile loading dock of FIG. 17;

FIG. 19 is a perspective view of the upper end of the
mobile loading dock of FIG. 17 with rig hooks; and

FIG. 20 is a cross sectional view of the mobile loading
dock and trailer of FIG. 17 taken along line 20-20.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIGS. 1-20 illustrate that mobile loading dock (also
referred to herein as a “yard ramp” or “ramp”) 10 in use is
supported by a trailer bed 98 on upper end 18 and the ground
84 on lower end 14. Ramp 10 includes hydraulic members
76 which are hydraulic cylinders 100 used for pushing and
holding wheels 80 into position as well as for mobility.
Ramp 10 also includes velocity fuse 102 also referred to as
a hydraulic flow control valve. Velocity fuse 102 includes a
hose 116 which connects to hydraulic member 76. Velocity
fuse 102 stops the hydraulic flow when the designated flow
rate is exceeded. Velocity fuse 102 flow rate is set between
the normal “float” rate of motion during the loading process
and the excessive flow rate caused should the trailer 98
become separated from lip 104 of ramp member 12 while lip
104 is resting on the bed of trailer 98. If this occurs, ramp
member 12 becomes unsupported and will free fall to
ground 84. This is prevented in the present application due
to velocity fuse 102 on mobile loading dock 10.

As seen in FIGS. 17-19, velocity fuse 102, in conjunction
with the forward location of wheels 80 and hydraulic
cylinders 100, create a support structure to resist the vertical
loads of ramp member 12 as well as fork truck 26 and fork
truck operator should the trailer 98 pull away from ramp
member 12 while loading or unloading is in process. This
greatly increases the safety of use of ramp member 12 that
is otherwise only supported by lip 104.

FIGS. 19 and 20 illustrate that a secondary safety feature
present on ramp member 12 is at least one but preferably a
pair of rig hooks 106. The typical method for connection of
a hook from a ramp to a trailer is to have an employee crawl
under the ramp structure to wrap an open-ended chain
around the rear impact guard 108 on a trailer 98. In the
present application, rig hooks 106 include a hook-shaped



US 9,428,350 B2

5

steel piece attached to a chain that can hook around the
uprights 114 on trailer 98 as well as rear impact guard 108
on trailer as seen in FIGS. 19-20. This provides a positive
connection between ramp member 12 and trailer 98 without
requiring an operator to physically crawl under ramp mem-
ber 12 which can be dangerous. Chain length on rig hooks
106 can be sized to engage trailer 98 so that its longest length
is less than the lip 104 length on ramp member 12 so that
separation between ramp member 12 and trailer 98 is not
possible if rig hooks 106 are in place.

FIGS. 1-20 illustrate that mobile loading dock 10 includes
planar ramp member 12 which has lower end 14 terminating
in lower edge 16, and upper end 18 includes upper edge 20
which has lip 104. Lip 104 rests on trailer bed 98. Ramp
member 12 includes underside 30 having wheel assembly
72. Wheel assembly includes hydraulic member 76; leg 78
hingedly attached to ramp underside 30; and wheel 82
attached to leg 78 at axle 82 and disposed to contact a ground
surface 84 beneath mobile loading dock 10. Ramp member
12 includes hydraulic velocity fuse 102. If trailer bed moves
while lip 104 is resting on trailer bed 98 hydraulic velocity
fuse 102 engages and prevents free fall of ramp member 12
to the ground 84.

Hydraulic member 76 is a hydraulic cylinder 100 and
hydraulic velocity fuse 102 is attached to hydraulic cylinder
100 as seen best in FIGS. 17-18. Unsupported weight of
ramp member 12 will cause flow in hydraulic cylinder 100
to exceed velocity fuse 102 rating causing hydraulic release
valve 88 to close and hydraulic cylinder 100 to be rigid
thereby preventing free fall of ramp member 12.

FIGS. 19-20 illustrate that mobile loading dock 10
includes a pair of rig hooks 106 which hook onto trailer
impact guards 108 on truck and act as a secondary secure-
ment device thereby preventing the truck from pulling away
from dock 10 during loading or unloading. Rig hooks 106
are secured by wrapping them onto and around inside
portion 110 of trailer impact guards 108.

FIGS. 1-16 illustrate a mobile loading dock 10 with planar
ramp member 12. Mobile loading dock 10 includes a lower
end 14 terminating in a lower edge 16 and an upper end 18
having an upper edge 20. Lower edge 16 has a slot 22
substantially parallel to the length of the ramp member for
engagement with a slot-engaging member 24. Slot-engaging
member 24 is able to be connected to a fork truck 26 for
positioning of ramp member 12.

FIG. 1 illustrates fork truck 26 connected to ramp member
12 via a fork-engaging sleeve 28. Fork-engaging sleeve 28
is used to position ramp member 12. FIGS. 4-8 illustrate that
Fork-engaging sleeve 28 has an underside 30 from which
slot-engaging member 24 protrudes downward. Slot-engag-
ing member 24 includes two parts, a downward-protruding
rod portion 32 and a flange-end portion 34 as seen in FIGS.
4-9.

As illustrated in FIG. 2, slot 22 includes a first portion 36
and a second portion 38. First portion 36 guides slot-
engaging member 24 toward the second portion 38. Slot-
engaging member 24 is secured in second portion 38.
Second portion 38 includes an arc-shaped member 40
affixed to the underside 30 of ramp member 12 for receiving
the flange-end portion 34 of slot-engaging member. Flange-
end portion 34 include a tapered-upward-facing surface 42.
Arc-shaped member 40 includes a concave-interior surface
44 (as seen best in FIG. 10) for securement of slot-engaging
member 24 and for interaction with tapered-upward-facing
surface 42 thereby enabling movement of ramp member 12.

It is the interaction between flange-end portion 34 (spe-
cifically the tapered-upward-facing surface 42) and arc-
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shaped member 40 that secures ramp member 12 with fork
truck 26 and allows fork truck 26 to move and position the
ramp member 12.

Fork truck 26 includes at least one fork 46 and preferably
two forks 46 as seen in FIGS. 2-3. As also illustrated in
FIGS. 2-3, fork-engaging sleeve 28 includes at least one
sheath 48 for receiving one fork 46 or two connected sheaths
48 if there are two forks 46. Sheath 48 slides on to the fork(s)
46 and is held in place through frictional engagement. A
chain 50 can be used for supplementary securement of
fork-engaging sleeve 28 to fork truck 26 as seen in FIGS.
2-3.

FIGS. 1 and 11-13 illustrate that ramp member 12 has
opposed sidewalls 52 that run the majority of the length of
ramp member 12. Lower edge 16 of ramp member 12 has
edge-end corners 54. (See FIG. 1.) The edge-end corners 54
are located at the end of ramp member 12. Sidewalls 52 on
ramp member 12 extend from upper edge 18 to termination
points 56. Termination points 56, as seen in FIG. 1, are
located between 20 upper edge of ramp member 12 and
edge-end corners 54. The distance between termination
points 56 and the edge-end corners 54 is between 12 inches
and 60 inches.

Ramp member 12 has several different planes as seen in
FIGS. 1 and 11-13. These include a first upper-end planar
portion 58, the plane 64 of which is parallel to a ground
surface on which ramp member 12 rests; and a second planar
portion 60, the plane 66 of which is downwardly-angled
from upper end 18 to lower edge 16. Some embodiments of
ramp member 12 also include a hand-rail 62 secured to first
upper-end planar portion 58 as seen in FIG. 1. First upper-
end planar portion 58 is the section of ramp member 12
which, when in use, abuts either a loading dock or vehicle
for purposes of loading or unloading.

Typically loading docks include a raised dock for the
loading and unloading of materials which often come in
large quantities and are carried by wooden pallets. Most
docks have doorways with overhead doors that provide
access to a garage or similar type of building.

FIG. 1 also illustrates that ramp member 12 includes
hand-rails 68 which do not articulate but which assist in
supporting the weight of the fork truck 26 so that personnel
and material handling equipment (such as a fork truck 26),
can conveniently move between the loading dock and the
truck bed. A manual hand crank is traditionally used to raise
or lower the height of the stationary support members 68.

As also seen in FIG. 1, mobile loading dock 10 includes
a ramp underside 70 with a wheel assembly 72. FIGS. 11-16
illustrate that wheel assembly 72 has a tension spring 74, a
hydraulic member 76, a leg 78 hingedly attached to the ramp
underside 70 and a wheel 80 attached to leg 78 at an axle 82
and disposed to contact a ground surface 84 beneath mobile
loading dock 10.

In operation, tension spring 74 exerts a pulling force on
leg 78 and wheel 80 and the hydraulic member 76 exerts a
pushing force on the leg 78 and wheel 80 as seen by the
arrow in FIGS. 12 and 15. The combined pulling force and
pushing force are directionally disposed to erect wheel
assembly 72 when the lower end 14 of mobile loading dock
10 is raised from a resting position in contact with ground
surface 84 (FIGS. 12 and 15) to a mobile position not in
contact with ground surface 84.

Wheel assembly 72 includes a hydraulic check valve 86
for automatic locking of wheel assembly 72 into a mobile
position when wheel assembly 72 is erected. Wheel assem-
bly 72 also includes a manually-actuated hydraulic release
valve 88, actuation of which in the mobile position causes
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the pushing force to be reduced and wheel assembly 72 to
return to the resting position as seen in FIGS. 11, 13-14 and
16.

As seen best in FIGS. 14-16, wheel assembly 72 also
includes an elongate weight-bearing support member 90
having a first end 92 attached to ramp underside 70 and a
second end 94 attached to tension spring 74 and having a
foot 96. Foot 96 contacts ground surface 84 when wheel
assembly 72 is in the resting position. When in the resting
position, support member 90 bears a portion of the weight of
ramp member 12.

Ramp member 12 typically includes two wheel assem-
blies (two not shown) which are equally distant from a point
on the lower edge 16 and located on each side of ramp
member 12 to provide stability.

In operation, mobile loading dock 10 is moved from a
resting to a mobile position by fork truck 26 so that it
directly contacts either a dock or a semi-trailer for loading
and unloading of material. In order to facilitate movement of
mobile loading dock 10, fork truck 26, which already has the
fork-engaging sleeve 28 on its forks 46, drives forward
towards the lower end 14 of ramp member 12 until slot-
engaging member 24 engages slot 22. Fork truck 26 then
slowly raises the forks 46 straight up and engages flange-end
portion 34 with arc-shaped member 40 thereby securing the
connection between the fork truck 26 and the loading dock
10 without the need for manual operation by user. When
loading dock 10 is secured to fork truck 26, fork truck 26 can
lift up lower end 14 of ramp member 10 and manipulate
movement of ramp member 12 in various directions until
ramp member 12 is in the desired position.

Fork truck 26 can turn and maneuver loading dock 10 in
90° in either direction given the opposed sidewalls 52 and
the corresponding termination points 56. The plurality of
possible angles defines a circular arc around lower edge 16
of ramp member 12, the arc subtending an angle greater than
180° and having a center point defined by slot-engaging
member 24. Slot-engaging member 24 moving axially
within second portion 38 of slot 22 facilitates positional
movement of fork truck 26 between any of a plurality of
possible angles relative to mobile loading dock 10 in the
mobile position and further facilitates fork-truck-driven
movement of mobile loading dock 10 in fork-truck-deter-
mined directions measurable on an x-axis on the ground
surface and a perpendicular y-axis on the ground surface.

As lower end 14 of loading dock 10 is lifted off of the
ground 84 into a mobile position, tension spring 74 auto-
matically articulates wheel assembly 72 into the mobile
position. Hydraulic member 76 suctions fluid from a tank
and a check valve 86 holds hydraulic member 76 in the fully
extended position, allowing loading dock 10 to be moved
without any human effort on the hydraulic system (no
pumping). Fully automatic latching and articulation of load-
ing dock 10 is achieved. Once loading dock 10 is moved into
the desired position, loading or unloading of material can
begin.

The operator of the fork truck 26 has the ability to pivot
the entire loading dock 10 about the wheel assembly 72.
When the weight of loading dock 10 is removed as ramp
member 12 is lifted, the tension spring 74 will put a force
onto the wheel 80, causing the hydraulic member 76 to be
mechanically extended as the wheel assembly 72 rotates
from the force or tension spring 74. Check valve 86 allows
hydraulic fluid to be suctioned from the bottom of a hydrau-
lic tank into cylinders. When fork truck operator lowers the
lower end 14, the wheel 80 is moved by the tension spring
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74 into position and is held in place by the hydraulic member
76 (specifically a hydraulic cylinder).

A wide variety of materials are available for the various
parts discussed and illustrated herein. Although the device
has been described in conjunction with specific embodi-
ments thereof, it is evident that many alternatives, modifi-
cations and variations will be apparent to those skilled in the
art. Accordingly, it is intended to embrace all such alterna-
tives, modifications and variations that fall within the spirit
and broad scope of the appended claims.

The invention claimed is:

1. A mobile loading dock comprising a planar ramp
member having:

a lower end terminating in a lower edge;

an upper end including an upper edge having a lip, the lip

resting on a trailer bed and moving in conjunction with
the movement of the trailer bed;

a ramp underside having a wheel assembly thereupon, the

wheel assembly having (a) a hydraulic member; (b) a
leg hingedly attached to the ramp underside; and (c) a
wheel attached to the leg at an axle and disposed to
always stay in contact with a ground surface beneath
the mobile loading dock; and

a hydraulic velocity fuse,
whereby if the trailer bed moves while the lip is resting on
the trailer bed the hydraulic velocity fuse engages and
prevents free fall of the ramp member to the ground and the
wheel provides stability for the ramp if the lip becomes
unsupported.

2. The ramp of claim 1 wherein the hydraulic member is
a hydraulic cylinder and the hydraulic velocity fuse is
attached to the hydraulic cylinder.

3. The ramp of claim 2 wherein unsupported weight of the
ramp member will cause flow in the hydraulic cylinder to
exceed the velocity fuse rating causing a hydraulic release
valve to close and the hydraulic cylinder to be rigid thereby
preventing free fall of the ramp member.

4. The mobile loading dock of claim 1 wherein the wheel
assembly further includes a tension spring.

5. The ramp of claim 2 wherein the tension spring exerts
a pulling force on the leg and the wheel and the hydraulic
member exerts a pushing force on the leg and the wheel, the
combined pulling force and pushing force being direction-
ally disposed to erect the wheel assembly when the lower
end of the mobile loading dock is raised from a resting
position in contact with the ground surface to a mobile
position not in contact with the ground surface.

6. The mobile loading dock of claim 5 wherein the wheel
assembly further includes an elongate weight-bearing sup-
port member having a first end attached to the ramp under-
side and a second end attached to the tension spring and
having a foot, the foot contacting the ground surface when
the wheel assembly is in the resting position, whereby the
support member bears a portion of the weight of the ramp
member.

7. The mobile loading dock of claim 1 wherein the ramp
member includes two wheel assemblies, the two wheel
assemblies being equally distant from a point on the lower
edge.

8. The mobile loading dock of claim 1 further including
a pair of rig hooks which hook onto trailer impact guards on
a truck and act as a secondary securement device thereby
preventing the truck from pulling away from the dock during
loading or unloading.
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9. The mobile loading dock of claim 8 wherein the rig
hooks wrap onto and around an inside portion of the trailer
impact guards.
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